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ABSTRACT: Sediment transport is important in the fields of sedimentary geology, geomorphology, civil engineering 
and environmental engineering. This paper describes sediment transport modeling for Bau-bau Coast. Sediment 
transport model is a tool that should be considered in designing coastal buildings. The model utilizes conservation of 
mass and momentum equations which are integrated to the depth. Conservation of mass and momentum equations are 
solved by the finite element method using the Galerkin weighted residual method. Modeling utilizes Surface Water 
Modeling System software with RMA2 module and SED2D module.   
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INTRODUCTION 
Sediment transport is the movement of solid particles 
(sediment), typically due to a combination of the force of 
gravity acting on the sediment, and/or the movement of 
the fluid in which the sediment is entrained. An 
understanding of sediment transport is typically used in 
natural systems, where the particles are clastic rocks 
(sand, gravel, boulders, etc.), mud, or clay; the fluid is air, 
water, or ice; and the force of gravity acts to move the 
particles due to the sloping surface on which they are 
resting. Sediment transport due to fluid motion occurs in 
rivers, the oceans, lakes, seas, and other bodies of water, 
due to currents and tides; in glaciers as they flow, and on 
terrestrial surfaces under the influence of wind. Sediment 
transport due only to gravity can occur on sloping 
surfaces in general, including hillslopes, scarps, cliffs, 
and the continental shelf—continental slope boundary. 
Sediment transport is important in the fields of 
sedimentary geology, geomorphology, civil engineering 
and environmental engineering. Knowledge of sediment 
transport is most often used to know whether deposition 
will occur, the magnitude of this deposition, and the time 
and distance over which it will occur. 
 
 
GOVERNING EQUATIONS 
 
Circulation Model/Pattern Flow 
 
Hydrodynamic equations that used in this model are 
the conservation of mass and momentum equations 
which are integrated to the depth. The conservation of 
mass and momentum equations are solved by the finite 
element method using the Galerkin weighted residual 
method. The following is description of governing 
equations which used in the model: 
 
Conservation of mass equation: 
 (1) 
 
Conservation of momentum equation (x direction): 
 (2) 
 
Conservation of momentum equation (y direction): 
 (3) 
Where: 
h = depth of water, t = time, u,v = velocity 
components of x and y directions, ρ = fluid density, g = 
acceleration of gravity, E = coefficient of turbulent 
viscosity, xx, in the direction normal to the plane x, y in  
the direction normal to the field y, xy and yx respectively 
coincide with the field of x and y, a = elevation of river 
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bed, n = Manning roughness coefficient, ς = empirical 
wind shear coefficient, Va = wind velocity, Ψ = wind 
direction, ω = earth rotation velocity, φ = geographical 
latitude. 
 
Sediment Transport Model 
 
Governing equations that are used in the model of 
sediment transport is convection-diffusion equation by 
Ariathurai, MacArthur, and Krone (l977), as follows: 
  
 (3) 
 
where: 
C = concentration; T = time; U, V = velocity of the 
flow direction of x, and y: x, y = he primary direction of 
flow, and flow direction perpendicular to the x: Dx, Dy = 
effective diffusion coefficient of the x, and y; α1, α2 = 
coefficient and concentration portions balanced for 
source term 
 
 
MODELING PROCEDURE 
 
The model area includes the waters body around the 
estuary of Bau-bau city with approximately 1.3 km coast 
line, about 0.5 km toward to the sea, and about 0.7 km to 
the river upstream. 
 
 
 
 
Fig. 1  Mesh model of the study area 
 
Modeling the circulation patterns of currents and 
sediment transport in this study was performed using the 
Surface Water Modeling System (SMS) 8.1 software 
with RMA2 module to simulate the flow pattern and 
SED2D module to simulate the transport of sediment. 
RMA2 is a two-dimensional hydrodynamic models based 
on numerical solution of continuity equation and 
momentum flow by finite element method. RMA2 is able 
to calculate the water level elevation and horizontal 
velocity components for sub-critical flow in open 
channels in the x and y direction. While SED2D is 
mathematical model for two-horizontal dimension to 
simulate sediment transport in open channels. Simulation 
was carried out for 2 days, 1 hour time step and total 
time steps of 360 hours. Hydrodynamics and sediment 
transport models simulated with the input data and tidal 
river water discharge in the boundary model for the river 
about 0.7 km from the estuary. 
 
Modeling Stage 
 
   Modeling was carried out in two phases, the first is 
to model the circulation (pattern) the current study area 
with RMA-2 module. Further is modeling of sediment 
transport using WES SED2D module of the SMS 
program. 
Modeling stage is preceded by digitalization of 
bathymetric map to obtain numerical depth data and 
coastline. The data is used as input for the boundary 
conditions. Bathymetric map is obtained from the survey 
in 2011. 
Further mesh creation and arrangement of the nodes 
will be created automatically by the program based on 
data such as depth and shoreline. Mesh model for study 
area is shown in figure 1. This model is the set of mesh-
grid or grid nodes that describe the modeled location. 
The formed mesh contains nodes that show the depth of 
each node. A collection of the nodes forms the elements 
and such elements forms a polygon which varies 
according to the interpolated depth. Polygon of these 
elements is formed automatically by the program. 
 
 
RESULT AND DISCUSSIONS 
 
Sediment Distribution Model during West Monsoon 
 
The spread of sediments during west monsoon as 
shown in figure 2 is generally toward to open sea.In 
existing conditions, the concentration of sediment 
spreading to the end of the dock on the first 12 hours is 
0.1 kg/m3. Meanwhile, the existence of models of 
construction plans (pier barriers) that influence the 
spread of sediment loads to the sea are likely to simply 
pass through the channel until the barrier on the left side 
of the mouth of the dock, while the spread in the barrier 
on the right side of the pier lower estuary. Entering the 
next 12 hours (24 hours), concentrations of sediment out 
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of the estuary is reduced and tend to be concentrated in 
the river as a result of reduced river discharge and the 
influence of tidal currents into the estuary of the river. 
When entering the next 12 (36 hours), the concentration 
of sediment spread to the back end of the pier with such 
conditions in the first 12 hours. 
The presence of sediment from the river leads to the 
deposition at the bottom, thus affecting depth of waters. 
The results of the sediment in the west monsoon cause 
sediment to move toward the open sea with the 
conditions of sediment accumulation in the lower river 
and headed out to sea at 48 hours later. On existing 
conditions, accumulation of sediments occurred in most 
of the 0.14 meter thick in the river and the river mouth 
area to the end of the causeway pier with a thickness 
between 0.02 to 0.04 meters. On the building model plan 
(barriers wharf) sediments are missing in the middle of 
the estuary flow towards the sea. Within 48 hours, 
reaching a thickness of 0.04 m of sediment. 
 
 
(a) t = 0 hour 
 
 
(b) t = 12 hours 
 
(c) t = 36 hours 
 
 
(d) t = 48 hours 
 
Fig. 2  Sediments distribution model from t = 0 to t = 48 
hours during west monsoon 
 
 
Sediment Distribution Model during East Monsoon 
 
The spread of sediments in the eastern season, tends 
to just be in the mouth of the river up to the first 48 hours, 
and did not reach the open sea. This is due to river 
discharge in summer are generally lower east. Similarly, 
the sediment load of the river is low. Effect of the 
presence of model building plans (bulkhead wharf) is to 
narrow the spread of sediment loads that are only in the 
channel between the left side of the bulkhead wharf, and 
the right side of the estuary. 
The results of the sediment load in the season the east, 
causing sediment to move only around the mouth of the 
river. On existing conditions, the buildup of sediment in 
the estuary of the river with a thickness between 0.05 to 
0.2 meters. On building model plan is holding most of 
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the sediment in the estuary resulting in the accumulation 
of sediment before passing the bulkhead wharf with 
sediment thickness of 0.1 to 0.3 meters. 
 
 
(a) t = 0 hour 
 
 
(b) t = 12 hours 
 
 
(c) t = 36 hours 
 
(d) t = 48 hours 
 
Fig. 3  Sediments distribution model from t = 0 to t = 48 
hours during east monsoon 
 
 
CONCLUSION 
 
Sediment transport is important in the fields of 
sedimentary geology, geomorphology, civil engineering 
and environmental engineering. Knowledge of sediment 
transport is most often used to know whether deposition 
will occur, the magnitude of this deposition, and the time 
and distance over which it will occur. 
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